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Description 

This invention relates to the luminesence de- 
tection and measurement art, and, more particu- 
larly, to a high speed luminescence detection ar- 
rangement for sequentially measuring the lumines- 
cence from a plurality of luminescence emitting 
samples. 

As a method of precise analysis in both clinical 
and research laboratories, Luminescence Im- 
munoassay (LIA) offers extraordinary potential. LIA 
combines the specificity of immunoassay and the 
sensitivity of luminescent light detection. Moreover, 
applications are almost limitless in that all that is 
needed is a procedure to link a luminescence 
reactant, such as isoluminol or peroxidase, to the 
analyte or its antibody; availability of antibody to 
the analyte; and an instrument to measure the 
luminescent light emitted. 

Both bioluminescent (BL) and chemilumines- 
cent (CL) reactions can be utilized in these assays. 
Bioluminescent reactions are enzymatically medi- 
ated by bacterial or firefly lucif erase, and involve 
oxidation of a substrate (usually lucif erin) to form 
products which include fight. Luciferase-bound an- 
alytes or ATP can be quantitated by correlating the 
amount of light produced to concentrations of stan- 
dards. Detection limits of 10~ 1S mol ATP, 10~ 18 
mol TNT, and 10" 17 mol DNP are reported. 

Chemiluminescent reactions involve a similar 
light production, commonly by oxidation of a 
phthalhydra2ide derivative, such as luminoi, in the 
presence of hydrogen peroxide and peroxidase. 
With napthalhydrazide and phthalhydrazide deriva- 
tives as chemiluminescent labels, detection limits 
in the range of 10~ ,s mol are reported. Analytes 
include digoxin, thyroxine, IqG, Cortisol, insulin, 
progesterone, and alpha-fetoprotein. 

W^ite there have been many procedures offer- 
ing the specificity inherent to antibody binding, 
until the development of UA, radioactive labelling 
(RIA) was the method of choice due to its sensitiv- 
ity. LIA has all of the advantages of RIA, including 
comparable or better sensitivity. In addition, it fea- 
tures low reagent volumes (hence low cost), and 
nontoxic, stable reagents. Luminescence reagents 
offer a shelf life of about 2 years as compared with 
125 1, a common RIA label, which has an effective 
shelf life of about thirty (30) days. 

The clinical chemist is involved in measuring a 
variety of substances by many different analytical 
techniques. Although different, these techniques 
share the common principle of an interface be- 
tween chemistry and physics. The most commonly 
used such interface in clinical chemistry is absorp- 
tiometry, both at visible and ultraviolet wavelengths, 
but emission flame photometry and radioactivity 
are also commonly used. 



Analyses based on the measurement of emit- 
ted light such as luminescent light, offer several 
advantages over conventional techniques: high sen- 
sitivity, wide linear range, low cost per test, and 
5 relatively simple and inexpensive equipment. 

Luminescence detection has application in sev- 
eral areas of clinical analysis. It has a role as a 
replacement for conventional colormetric or spec- 
trophotometric indicator reactions in assays for 

w substrates of oxidases and dehydrogenases. In this 
type of assay the sensitivity of the luminescence 
indicator reaction may be used either to quantrtate 
substrates not easily measured by conventional 
techniques (e.g., prostaglandins and vitamins) or to 

rs reduce the quantiites of specimen and reagent 
required in the initial enzymatic step, thus reducing 
the cost of the assay. Another application of lu- 
minescence is the utilization of luminescent mol- 
ecules as replacements for radioactive labels in 

20 immunoassay, as noted above. 

An important feature of luminescence as an 
analytical technique is that its usefulness is not 
confined to clinical chemistry. Further, lumines- 
cence detection has applications in roles in other 

25 pathofogy disciplines, e.g., hematology, immunol- 
ogy, bacteriology, and pharmacology. 

Chemiluminescence may be simply defined as 
the chemical production of light. In the literature it 
is often confused with fluorescence. The difference 

30 between these two processes is the source of the 
energy that is producing molecules in an excited 
state. In chemiluminescence, this is the energy of a 
chemical reaction, and the decay from the excited 
state back to the ground state is accompanied by 

35 emission of light (luminescence). In contrast, in- 
cident radiation is the source of the energy that, in 
fluorescence, promotes molecules to an excited 
state. Analytically, the types of luminescence that 
have engendered the most interest are 

40 chemiluminescence and bioluminescence. The lat- 
ter is the name given to a special form of 
chemiluminescence found in biological systems, in 
which a catalytic protein increases the efficiency of 
the luminescent reaction. Indeed, in certain cases 

45 the reaction is impossible without a protein compo- 
nent. 

Of the several advantages of luminescent 
methods over their conventional counterparts, their 
extreme sensitivity is the most important. For ex- 

50 ample, as compared with spectrophotometry, the 
BL assay of NADH is estimated to be some 
25,000-fold more sensitive, and BL assays for glu- 
cose and alcohol are, respectively, 55- and 10-fold 
more sensitive than conventional assays. The mini- 

55 mal detectable concentration for an assay ultimate- 
ly depends on how sensitively light can be de- 
tected, and on the quantum efficiency of the reac- 
tion. Generally BL reactions are much more effi- 
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cient than CL reactions; typical quantum efficien- 
cies are in the ranges 0.1-0-8 and 0.01-0.05, re- 
spectively. 

Since CL is an emission process (as opposed 
to absorption), response is usually linearly propor- 
tional to concentration from the minimal detectable 
concentration up to the point where it is no longer 
possible to maintain an excess of other reactants 
relative to the analyte. In the case of ATP assay by 
the firefly reaction, response is linear over six or- 
ders fo magnitude. 

The speed of analysis largely depends on the 
type of luminescent reaction. In some instances a 
rapid flash is obtained (1 s), the peak height of 
which may be related to analyte concentration; in 
other cases a more protacted glow occurs with a 
time course lasting several minutes. In the latter 
case, the integral or partial integral of the light-time 
curve has been used as a measure of anaiyte 
concentration because it is much less sensitive to 
mixing efficiency, but this drastically reduced the 
through-put and speed of analysis. 

The major cost benefit of luminescent assays 
arises from their extreme sensitivity, which allows 
assays to be performed with much less reagents, 
hence reducing the cost per test. For example, 
luminescence offers a means of reducing the cost 
of cholesterol assays involving cholesterol oxidase 
(EC 1.1.3.6), because the sensitivity of CL detec- 
tion of peroxide allows the initial peroxide-produc- 
ing reaction involving cholesterol oxidase to be 
scaled down. 

Specificity is conferred on BL and CL by using 
the luminescence as an indicator reaction coupled 
to intermediates (such as ATP, MADH, and H2O2) 
produced enzymatically. Generally, BL reactions 
are specific because they are enzymic processes, 
but CL reactions are nonspecific. Luminol, for ex- 
ample, will undergo a CL reaction with various 
oxidants (oxygen, peroxide, superoxide, iodine) and 
its reactions are subject to interferences by reduc- 
ing agents such as uric acid. 

In practical applications of the principles of 
bioluminescence and chemiluminescence as above 
described, it is necessary to provide a detection 
and measuring arrangement for detecting and mea- 
suring the luminescence emitted from the sample 
under test. Further, the arrangement should include 
a display for displaying the signal indicative of the 
intensity of the luminescence emitted. One prior art 
device, utilized for such luminescence detection 
measuring applications, required that each separate 
sample under test be separately placed into the 
device. Reagents necessary to achieve lumines- 
cence with the sample under test could be added 
prior to insertion of the sample into the device or 
after insertion. The luminescence from the one 
sample was then detected and measured, and a 



display indicative of the amount of luminescence 
was provided. The sample was then removed and 
another sample could then be installed. Such sam- 
pling on a one-at-a-time basis was time consuming, 
5 and did not lend itself to applications requiring high 
speed, rapid, determination of the luminescence 
emitted from a plurality of samples. 

Accordingly, there has long been a need for a 
luminescence detection measuring arrangement in 
70 which a plurality of samples under test may be 
rapidly subject to measurement of the lumines- 
cence emitted therefrom and a display, indicative 
of the intensity of the luminescence from each 
separate sample under test be provided. 
15 Specification Nos EP-A-0 025 350 and US-A-4 

472 352 disclose luminescence measurement ar- 
rangements, whereby mask means and sample 
carrying means are not relatively movable towards 
and away from each other. 
20 The following prior art is referred to: 

1) "Luminescence Review," Bulletin 203, Feb- 
ruary 1983 published by Turner Designs, Moun- 
tain View, California, including the annotated re- 
ferences cited therein; 
25 2) "Clinical Chemistry," volume 25, No. 9, Sep- 
tember, 1979, Journal of the American Associ- 
ation for Clinical Chemistry, pages 1531 through 
1546, inclusive, 

"Analytical Luminescence, Its Potential in 
30 the Clinical Laboratory," and the bibliography 
cited therein; 

3) "Luminometry," published by Turner Designs, 
Mountain View, California; and 

4) "Luminometry Components and Automation 
35 Accessories," published by Turner Designs, 

Mountain View, California. 
It is an object of the present invention to pro- 
vide an improved luminescence detection and 
measuring arrangement. 
40 It is another object of the present invention to 

provide an improved luminescence detection and 
measuring arrangement, which rapidly detects and 
measures the luminescence emitted from a plural- 
ity of samples under test. 
45 It is another object of the present invention to 

provide an improved luminescence detection ar- 
rangement which is comparatively easy to utilize, is 
comparatively inexpensive, and provides repetitive, 
accurate, indications of the intensity of the lumines- 
50 cence emitted for a plurality of samples under test. 

According to the present invention we provide 
a luminescence measurement arrangement com- 
prising 

a case means, 
55 luminescence detecting means, 

sample carrying means adapted to be located 
within said case means and arranged to carry a 
plurality of samples, 
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mask means arranged between said sample 
carrying means said luminescence detecting 
means, said mask means including at least one 
luminescence transmitting aperture, 

said mask means and said sample carrying 5 
means being arranged to be relatively movable in 
first directions towards and away from each other 
and said mask means and said sample carrying 
means being movable together in second direc- 
tions wherein said second directions are different to jo 
said first direction. 

The sample carrying means may be adapted to 
receive and hold a tray containing a plurality of 
cup-like sample wells. The plurality, for example, 
may be on the order of 96 arranged in a rectilinear 75 
matrix array, having eight rows, and tweh/e col- 
umns. 

In particular embodiments of the invention the 
following features may be included. 

Motion producing means may be provided in 20 
the case means to move the tray holder means in 
response to predetermined signals from a load 
position (which is also the unload position), wherein 
the tray holder means extends through an aperture 
in a front wall portion of the first walls to a plurality 25 
of internal positions in the base chamber. Door 
means are provided on the front wall to close the 
aperture in the front wall for the condition of the 
tray holder means in the base chamber. In the 
plurality of internal positions of the tray holder 30 
means, each of the cup-like sample wells is se- 
quentially aligned in a predetermined sequence 
with the aperture in the top wall portion. A dwell 
time at each internal position is provided by the 
motion producing means and during the dwell time, 35 
the luminescence emitted from the one cup-like 
sample well in the aligned position with the ap- 
erture in the top wall positon, is measured. The 
motion producing means is sequenced to move the 
tray holder means a plurality of internal positions in 40 
a known sequence and at a predetermined rate. 
The total of ninety six samples in this embodiment 
may be measured in, for example, thirty seconds. 

A luminescence detection means may be in 
the case means and has a lens means aligned with 45 
the aperture in the top wall portion. The lumines- 
cence from the samples is transmitted through the 
lens means and, in this embodiment of the present 
invention, is directed onto a prism which redirects 
the luminescence into a photo-multiplier tube. The 50 
photo-multiplier tube provides an output signal 
which is proportional to the intensity of the lu- 
minescence. 

A display means, which, for example, may be a 
digitalized printer, receives the output signal after 55 
suitable amplications and signal conditioning, and 
provides a detectible display, such as a digitalized 
numerical printed display, wherein the numerical 



value printed is proportional to the intensity of the 
luminescence It will be appreciated, of course, that 
other forms of display, such as light emitting diode 
displays, graphic displays, or other displays, may 
be utilized, as desired, is response to the mag- 
nitude of the output signai. 

At the completion of the predetermined se- 
quence of internal positions, the tray holder means 
is moved to the load-unload position, where it ex- 
tends through the front wall portion so that the tray 
containing the cup-like sample wells may be re- 
moved. The sequence of operations may be re- 
peated by placing another tray into the tray holder 
means for detection of the luminescence emitted 
therefrom. 

In some embodiments of the present invention, 
it may also be desirable to provide a fluid dispens- 
ing arrangement in connection therewith, for dis- 
pensing predetermined fluids into the cup-like sam- 
ple wells. Such fluids may be of the type which 
cause the luminescence to occur from the samples 
contained within the cup-like sample wells. Thus, in 
such embodiments, it may also be desirable to 
inject one or more of such fluids into the cup-like 
sample wells, immediately preceding the time 
when it is in an internal position aligned with the 
aperture in the top wall portion. That is, at the time 
that the preceding cup-like sample well is aligned, 
the fluids may be injected into the next cup- like 
sample well. The dwell time during the detection 
and measurement of the luminescence provides 
sufficient time for such injection of the fluids. 

The above, and other embodiments of the 
present invention may be more fully understood 
from the following detailed description, taken to- 
gether with the accompanying drawings, wherein 
similar reference characters refer to similar ele- 
ments throughout, and in which: 

Figure 1 is a perspective view of one embodi- 
ment of the present invention; 
Figure 2 is a sectional view of the embodiment 
shown in Figure 1, with the internal structure 
removed to show the configuration thereof; 
Figure 3 is a sectional view along the line 3-3 of 
figure 2, showing the structure associated with 
the motion producing means of the present in- 
vention; 

Figure 4 illustrates a sample tray, containing the 
plurality of cup-like sample wells utilized in the 
practice of the present invention; 
Figure 5 is a view along the line 5-5 of Figure 2 
showing the structure as appearing therein; 
Figure 6 is a view along the line 6--6 of figure 5, 
illustrating the Geneva drive useful in the prac- 
tice of the present invention; 
Figure 7 is a partial sectional view along the line 
7-7 of Figure 6; 

Figure 8 is a partial sectional view along the line 
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8-8 of Rgure 3; 

Figure 9 is a partial perspective view of a por- 
tion of the embodiment shown in Figure 1 ; 
Rgure 10 is a view along the line 10-10 of 
Rgure 9; 

Rgure 11 is a partial sectional view along the 
line 11-11 of Rgure 5 and partially in schematic 
form; 

Rgure 12 is a partial sectional view along the 
line 12-12 of Rgure 3; 

Rgure 13 is a partial sectional view illustrating 
the calibration light source useful in the practice 
of the present invention; and 
Referring now to the drawing, there is illus- 
trated in Rgure 1 a perspective view of a preferred 
embodiment generally designated 10, according to 
the principles of the present invention, of an im- 
proved luminescence detecting and measuring ar- 
rangement. The embodiment 10 has a case means, 
generally designated 12, having first wails 14, com- 
prising a top wall portion 16, opposed side wall 
portions 18 and 20, a front wall portion 22, and a 
back wall portion 24 opposite the front wail portion 
22, and a bottom wail portion 26 to define an 
enclosed box-like base chamber 28, as shown on 
Figure 2. For structural support, a mounting plate 
30 is coupled to the top wall portion 16. However, 
the mounting plate 30 does not extend to the front 
wall 22 as illustrated by the dotted line showing 
thereof in Rgure 1. In the areas where the mount- 
ing plate 30 is coupled to the top wail portion 16, 
the unitary structure will be referred to hereinafter 
as the top wall portion 16. 

The case means 12 also has second walls 32, 
defining an upper chamber 34. The second walls 
32 are, in the embodiment 10, hingedly mounted 
on the first walls 14 along the top of the rear waif 
portion 24, to provide access to the upper chamber 
34, and, therefore, are movable in the directions 
indicated by the double ended arrow 36 from the 
closed position as indicated in Figure 1 to an open 
position. The top wall portion 16 of the first walls 
14 has an upper surface 38 in the upper chamber 
34, and a lower surface 40 in the base chamber 28. 

The front wail portion 22 of the first walls 14 
has edges 42 defining a tray receiving aperture 44 
therethrough, and the tray receiving aperture 44 in 
the front wall portion 22 is closed by a door means 
46, hingedly mounted on the front wall portion 22 
along the bottom edge portion 42a. in Rgure 2, the 
structures contained in the base chamber 28 and 
the upper chamber 34 have been omitted for clarity 
in showing the structural arrangement. 

Rgure 3 is a sectional view along the line 3-3 
of Rgure 2, illustrating structure mounted in the 
base chamber 28. As shown in Figure 3, the top 
wall portion 1 6 (and mounting plate 30) have edges 
defining an aperture 48 therethrough. A tray holder 



means, generally designated 50, is movably moun- 
ted in the base chamber 28, and, as described 
below in greater detail, has a load position in which 
at least a portion of tray holder means extends 

5 through the tray holder receiving aperture 44 in 
front wall 22 to allow positioning in the tray holder 
means 50 of a tray containing a plurality of cup-like 
sample wells, which contain the material to be 
tested for luminescence. 

io Figure 4 illustrates a tray, generally designated 
52, having a plurality of cup-like sample wells 54 
thereon. As mounted in the tray holder means 50, 
the open end of the cup-like sample wells 54 face 
upwardly toward the mounting plate 30. The plural- 

15 ity of cup-like sample wells 54 are arranged in a 
preselected array, and, as illustrated in Figure 4, 
comprise a rectilinear matrix having eight rows and 
twelve columns, for a total of ninety-six separate 
cup-like sample wells 54. Each of the cup^like 

20 sample wells 54 are sequentially positioned in an 
aligned relationship with the aperture defined by 
the edges 48 in the top wall portion 16. 

In order to selectively move the tray-holder 
means, and thus the plurality of cup-like sample 

25 means in a predetermined sequence in alignment 
with the aperture defined by the edges 48, motion 
producing means, generally designated 56 are pro- 
vided and mounted on the top wall portion 16. The 
motion producing means are operatively connected 

30 to the tray holder means for selectively moving the 
tray holder means between the load (and unload) 
position wherein the tray holder means 50 extends 
through the tray holder receiving aperture 44 with 
the door 46 in the open position thereof to a 

35 plurality of internal positions within the base cham- 
ber. Each of the plurality of internal positions of the 
tray holder means 50 corresponds to the alignment 
of one of the cup-like sample wells 54 with the 
aperture defined by the edges 48. 

40 Referring again to Rgure 3, the tray 52 has 
been omitted for clarity. The motion producing 
means 56 provides the movement of the tray hold- 
er means 50 in mutually perpendicular directions. 
To achieve this sequential movement in mutually 

45 perpendicular directions, the motion producing 
means 56 in general comprises first drive means 
58 and second drive means 60. The first drive 
means 58 comprises a drive shaft 62 extending 
through the top wall portion 16 and rotates a first 

50 pulley 64 about a first axis 66. A second pulley 68 
is mounted on the top wall portion 16 in spaced 
apart relationship to the first pulley 64, for rotation 
about a second axis 70 which is substantially par- 
allel to the first axis 66. A first belt means 72 

55 extends between the first pulley 64 and the second 
pulley 68 and is movable therearound for the con- 
dition of rotation of the first drive shaft 62. 

The first guide rod means 74 is mounted on 
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the lower surface 40 of the top wall portion 1 6 and 
is spaced therefrom a predetermined distance. The 
first guide rod 74 extends substantially parallel to 
the plane containing the first axis 66 and the sec- 
ond axis 70. A first slide means, generally des- 
ignated 76 is slidably mounted by, for example, the 
first slide bearing 78 on the first guide rod 74 for 
sliding movement therealong in the directions in- 
dicated by the double ended arrow 80. The first 
slide means 76 is coupled to the first belt 72, as 
indicated at 82. Movement of the first belt means 
72 in the directions indicated by the double ended 
arrow 80 moves the first slide means 76 along the 
first guide rod means 74. The tray holder means 
50, as described below in greater detail, is oper- 
atively coupled to the first slide means 76 for 
movement in the directions indicated by the double 
ended arrow 80. 

The second drive means 60 comprises a sec- 
ond rotatable shaft 84, extending through the top 
wall portion 16 into the base chamber 28 for rota- 
tion about a third axis 86. A third pulley 88 is 
mounted on the second drive shaft 84 for rotation 
therewith. A fourth pulley 90 is rotatably mounted 
in the base chamber 28 in spaced relationship to 
the third pulley 88 for rotation about a fourth axis 
92, which is substantially parallel to the third axis 
86. A second belt means 94 extends between the 
third pulley 88 and the fourth pulley 90 for move- 
ment therearound. 

A second guide rod means 96 and a third 
guide rod means 98 are mounted on and spaced 
from the lower surface 40 of the top wall portion 16 
in the base chamber 28 in parallel, aligned, spaced 
apart relationship, and parallel to the plane contain- 
ing the third axis 86 and fourth axis 92. A second 
slide means 100 is slidably mounted on the second 
guide rod 96 by a second slide bearing 102 which 
is generally similar to the slide bearing 78. A third 
slide means 104 is slidably mounted on the third 
guide rod means 98 by a third slide bearing 106 
which may be similar to the slide bearing 78. The 
second slide means 100 is coupled to the second 
belt 94 as indicated at 108 for movement therewith 
between the third pulley 88 and the fourth pulley 
90 in directions indicated by the double ended 
arrow 110, which are mutually perpendicular to the 
directions indicated by the arrow 80 described 
above. The tray holder means, as described below, 
is operatively connected to the second slide means 
100 and third slide means 104 for movement there- 
with in the directions indicated by the double end- 
ed arrow 110. 

A fourth guide rod means 112 is coupled to the 
second slide means 100 and third slide means 104, 
and extends therebetween substantially parallel to 
the first guide rod means 74. The fourth guide rod 
means 112 moves in the directions indicated by 



the arrow 110 with movement of the second and 
third slide means 100 and 104, respectively. A fifth 
guide rod means 114 is coupled to the first slide 
means 76, as indicated at 116, and the fifth guide 

5 rod 114 is mounted on the lower surface 40 of the 
top wall portion 16 in the base chamber 28 and 
aligned in parallel relationship to the second guide 
rod means 96 and third guide rod means 98. 

Fourth slide means, generally designated 118. 

to is coupled to the tray holder means 50 and slidin- 
gly mounted on the fourth guide rod 112 by a pair 
of spaced apart slide bearing means 118a and 
118b. It will be appreciated, of course, that a single 
slide bearing could be utilized for the fourth slide 

75 means 118, if desired. The slide bearings 118a and 
1 1 8b move on the fourth guide rod means 1 1 2 in 
directions indicated by the arrow 80. 

Fifth slide means 120 is coupled to the tray 
holder means 50 and slidingly mounted on the fifth 

20 guide rod means 1 1 4 for sliding movement therea- 
long in the directions indicated by the arrow 110 
and, in the embodiment 10, the fifth slide means 
comprises a pair of spaced apart slide bearings 
120a and 120b. It will be appreciated, of course. 

25 that a single slide bearing could be utilized in place 
of the two spaced apart slide bearings 120a and 
120b. 

Rotation of the first drive shaft 62 moves the 
first belt 72 in the directions indicated by the arrow 

30 80, thereby moving the first slide means 76 in the 
directions indicated by the arrow 80 and, since the 
fifth guide rod 114 is coupled to the first slide 
means 76, the tray holder means 50 is moved in 
the directions indicated by the first arrow 80. Simi- 

35 larly, rotation of the second drive shaft means 84 
moves the second belt means 94 in the directions 
indicated by the arrow 110, and, because of the 
connections at 108 to the second slide means 102, 
moves the tray holder means 50 in the directions 

40 indicated by the arrow 110. 

The first drive means 58 and second drive' 
means 60 further comprise means for providing the 
rotation of the first drive shaft 62 and second drive 
shaft 84. Such rotation producing means may be 

45 various types of motors combined with various 
types of mechanical drives. For example, a step- 
ping motor may be utilized, a Geneva drive may be 
utilized, or the like. 

Figure 5 illustrates a view along the line 5-5 of 

so Figure 2, showing the motion producing means for 
rotating the first drive shaft and second drive shaft. 
As illustrated in Figure 5, the first drive shaft 62 is 
rotated by a Geneva drive means, generally des- 
ignated 124. The Geneva drive means 124 is more 

55 fully illustrated in Figures 6 and 7. Figure 6 is a 
view along the line 6-6 of Figure 5, and Figure 7 is 
a view along the line 7-7 of Figure 6. As shown, 
the Geneva drive 124 has a motor 126 connected 
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to a gear box 128 which drives a cam drive shaft 
130 to rotate a cam plate 132 upon which there is 
an upstanding drive pin 134 and support 136. The 
cam plate 132 rotates about the axis 138. 

As the cam plate 132 rotates about the axis 
138, the drive pin 134 periodically engages slots 
140 in a cam wheel 142, to rotate the cam wheel 
142 in the direction indicated by the arrow 144 for 
rotation of the cam plate 138 in the direction in- 
dicated by the arrow 146. While the drive pin 134 
is in driving engagement with one of the slots 1 40, 
the rotation of the cam plate 142 rotates the first 
drive shaft 62 about the first axis 66, thereby 
rotating the first pulley 64 to move the first drive 
belt 72. When the drive pin 134 is free of the slots 
140, as illustrated in Figures 6 and 7, the support 
member 136 engages the lobes 148 of the cam 
wheel 142 to provide support therefor to prevent 
rotation of the cam wheel 142. Thus, the Geneva 
drive 124 provides periodic and sequential move- 
ment of the first drive belt 72, followed by periodic 
and sequential dwell times, where there is no rota- 
tion of the first drive shaft 62 and therefore no 
movement of the first drive belt 72. Such move- 
ment allows the sequential positioning of the plural- 
ity of cup-like sample wells 54 in the tray 52 to be 
positioned in alignment with the aperture defined 
by the walls 48. 

For illustrative purposes, the second drive 
means 60 comprises a stepping motor 150 to 
rotate the second drive shaft 84 about the third axis 
86. The stepping motor 150 is of conventional 
design. It will be appreciated, however, that a Ge- 
neva drive may be utilized for both the first drive 
means 58 and the second drive means 60. Alter- 
natively, stepping motors, such as stepping motor 
150 may be utilized for both the first drive means 
58 and the second drive means 60. In other ap- 
plications, other forms of drive may be provided, as 
desired. 

Figure 8 is a view along the line 8--8 of Figure 
3, and illustrates the mounting arrangements for 
the first, second, and third guide rod means 74, 96, 
and 98, respectively, of the motion producing 
means 56. Thus, while the third guide rod 98 is 
illustrated in Rgure 8, the mounting of each of the 
first, second, and third guide rods is similar, with 
such a structure at each end thereof. The guide rod 
98 is mounted on a block 1 60, coupled to the lower 
surface 40 of the top wall portion 16, and a screw 
means 162 extends through the guide rod 98, 
through the block 60, and threadingly engages the 
mounting plate 30, and, if desired, the top wall 
portion 16. 

Figure 9 illustrates a partial view, in perspec- 
tive, of the tray receiving aperture 44, with the door 
46 in the front wall 22 in the open position. The 
tray holder means 50 has been omitted for clarity 



therein. 

Figure 10 illustrates the tray holder means 50 
according to the principles of the present invention. 
As shown in Rgure 10, the tray holder means 50 
5 comprises a generally box-like structure having a 
mask plate 170, having a plurality of walls 172 
defining a plurality of apertures 174 therethrough. 
The number of the plurality of apertures in the 
mask plate 170 corresponds to the number of cup- 

10 like sample wells 54 contained in the tray 52, and 
are aligned therewith. The tray holder means also 
has opposed side walls 174 and 176 and a bottom 
plate 178. The bottom plate 178 has walls 180, 
defining an aperture therethrough, to allow insertion 

15 of a tray support 182 therethrough. The tray sup- 
port 182 is mounted on a pair of spindles 184 and 
186, which extend through a plate 190, coupled to 
the bottom plate 178. A pair of guide bushings 192 
and 194 provide guidance for the spindles 184 and 

20 186. A transverse plate 196 couples the remote 
ends of the spindles 184 and 186. A crank means, 
generally designated 198 is mounted on the plate 
190, and coupled to the plate 196, and is an 
overcentered type crank means for raising and 

25 lowering the plate 182 by movement of the crank 
means handle 200 in the directions indicated by 
the double ended arrow 202. In the up position 
thereof, the plate 196 is positioned adjacent the 
bushings 192 and 194 and the cuplike sample 

30 wells 54 are closely adjacent the mask plate 170 
and in alignment with the apertures 174 therein. 
The tray 52 may be loaded and unloaded from the 
tray holder means 50 when the tray holder means 
50 is in a load position, and extending through the 

35 aperture 44 defined by the edges 42 and the door 
46 in the open position thereof. 

In order to detect and measure the lumines- 
cence emitted from each of the cup-like sample 
wells 54, a luminescence detection . means 220 is 

40 provided in upper chamber 34 mounted on the 
upper surface 38 of the top wall portion 16, in 
regions adjacent the aperture defined by the walls 
48. Figure 11 is a partial sectional view, partially in 
schematic form, of the luminescence detection 

45 means 220. As shown on Figure 11, the lumines- 
cence detection means 220 comprises a plug 
means 222, which, for example, may be a force fit 
into the aperture defined by the walls 48 and the 
plug means 222 has walls 224 defining a lens 

so aperture 226 therethrough in which a lens 228 is 
positioned. The lens aperture 226 preferably has a 
narrowed portion 230 at the inlet thereto in the 
base chamber 28, and a cross sectional area of the 
narrowed portion 230 is preferably somewhat 

55 smaller than the cross sectional area of the cup-like 
sample wells 54. Luminescence emitted from each 
of the cup-like sample wells 54 is directed through 
the entrance portion 230 of the lens aperture 226 
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and passes through the lens 228 as indicated by 
the arrows 232 and strikes a prism 234, which 
redirects the luminescence as indicated by the 
arrows 236 into a photo-muliplier tube 238. The 
photo-multiplier tube 238 generates a signal having 
a magnitude proportional to the intensity of the 
luminescence emitted from each of the cup-like 
sample wells 54. A substantially lightproof case 
means 240 surrounds the photo-multiplier tube 238 
and prism 234 and the plug means 222 extends 
through the luminescence detector case 240, as 
illustrated in Figure 11. 

In many applications, it is desired to add cer- 
tain reagents to each of the cup-Hke sample wells 
54 in order to cause the luminescence immediately 
prior to the positioning of the well in alignment with 
the plug means 222. Thus, the cup-like sample well 
54a in Figure 11 is emitting luminescence and the 
intensity thereof is being detected by the photo- 
muliplier tube 238. During such measurement, the 
tray holder means 50 is stationary in the position 
illustrated in Figure 11. The next cup-like sample 
well 54b is the one which will be measured next for 
movement of the tray holder means in the direction 
indicated by the arrow 80a. When the cup-like 
sample well 54b is in the position as shown in 
Figure 11, reagents may be added thereto from a 
fluid dispensing means generally designated 250 
and shown in schematic diagram form. The reagent 
is automatically injected in a predetermined 
amount, through the dispensing tube 252, when the 
cup-like sample well 54b is in the position shown. 
Structures for sequentially dispensing one or more 
fluids in a periodic time sequence are well known 
and any of such devices may be utilized in connec- 
tion with the invention herein. If the tray holder 
means 50 is moving in the direction indicated by 
the arrow 80b, then the cup-like sample well 54c 
would be the next one whose luminescence is to 
be measured, and, consequently, the fluid dispens- 
ing means 250 dispenses the fluids at the position 
of cup-like sample well 54c illustrated in Figure 11, 
as shown by the dotted line showing of the dis- 
pensing tube 252. 

In the operation of the invention of the embodi- 
ment 10, the second drive means, such as the 
stepping motor 150, sequentially moves the tray 
holder means 50 so that each of the eight rows of 
cup-like sample wells are sequentially aligned with 
the aperture defined by the walls 48. In each of 
sucfr positions defined by the second drive means, 
the first drive means indexes the tray holder means 
50 to each of the twelve column positions so that 
each cup-like sample well 54 is sequentially posi- 
tioned for the luminescence emitted therefrom to 
be detected by the photo-multiplier tube 238. 

As illustrated in Figure 3, position detection 
means 260, 262, and 264 are provided to indicate 



the position of the tray holder means 50. For exam- 
ple, one position to be indicated may be that 
occurring when the tray holder means 50 is in the 
load position thereof, as described above. To 
5 achieve a signal indicative of the load position, the 
position indicating means 260 and 264 are utilized. 
Figure 12 is the view along the line 12-12 of 
Rgure 3, and illustrates the position indicating 
means 260 and, it will be appreciated, the position 

w indicating means 264 operates in the same way to 
generate a position signal indicative of the load 
position of the tray holder means 50. As shown on 
Figure 12, the position indicating means 260 has a 
photocell, generally designated 270, in which light 

75 is constantly emitted between the portions 272 and 
274 thereof. An opaque tab means 276 is posi- 
tioned between the portions 272 and 274 when the 
tray holder means is in the load position for move- 
ment in the direction indicated by the arrow 80. 

20 Similarly, a tab means 280 is mounted on the 
second slide means 102 and performs the same 
function with third position indicator 264 to indicate 
the load position for movement in the direction 
indicated by the arrow 110. In order to determine 

25 which row is in a position to be aligned with the 
lens aperture 226, a rake-like position indicator 
290, having alternate opaque portions 292 and 
transparent portions 294 is coupled to the second 
slide means 102 to engage the third position in- 

30 dicator 262 which generates the position signals 
desired. The third position indicator 262 is based at 
a different level from the lower surface 40 of the 
top wall portions 16 than the second position in- 
dicator 264, so that there is no interference there- 

35 between, or with the tab means 208. 

In order to calibrate or in determining the func- 
tional status of the present invention, it is preferred 
that a calibration light source be provided which 
may be selectively energized to check the oper- 

40 ational condition of the embodiment 10. Figure 13 
illustrates the structure associated with such a cali- 
bration light source, generally designated 300, 
which is coupled to the bottom wail 26 in alignment 
with the plug means 222. in Rgure 13, the struc- 

45 ture associated with the tray holder 50 and motion 
producing means 56 in the base chamber 28, has 
been omitted for clarity. The calibration light source 
30 has a source of light of, preferably, known 
intensity as indicated at 302, which is selectively 

so energized prior to the testing operation of the 
present invention. Light is emitted therefrom and 
passes through the same optical system described 
above for the detection of luminescence and into 
the photo-muiltiplier tube in order that operation 

55 thereof may be checked and/or calibrated for par- 
ticular applications. 

According to a possible arrangement, not 
claimed in the present application, a signal proces- 
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sor and an interface receive the various signals 
generated by the different portions of the present 
invention and provides the various signals for con- 
trolling the operation of the present invention. A 
program generates the control sequence for the 
signal processor, The program can, of course, de- 
fine any desired set of sequential operations re- 
quired for particular applications of the present 
invention. The signal processor and interface gen- 
erates a motion control signal which is applied to 
the drive control means, which generates the in- 
dividual drive control signals applied to the first 
drive means 58 and second drive means 60 for 
controlling the movement of the tray holder means 
50. The position indicating means 260, 262, and 
264 generate the respective position control signals 
which are applied to the signal processor. The 
signal processor also generates the applicable con- 
trol signal which is applied to the fluid dispensing 
means 250 when such fluid dispensing means is 
utilized for controlling the dispensing of one or 
more fluids into the cup-like sample wells as re- 
quired in particular applications. A keyboard 126 
(illustrated pictorially on Figure 1) is also provided 
for manual input of desired control signals to the 
signal processor, so that preselected operations 
such as movement of the tray holder means 50, 
dispensing of fluids from the fluid dispensing 
means 250, operation of the calibration light source 
means 300 (Figure 13), or the like, may be done 
manually, independent of the status of the pro- 
gram. 

A visual display, such as an LED display 228, 
may be provided, and is illustrated pictorially on 
Figure 1 . The display 228 provides a visual indica- 
tion of any desired function or process indicative of 
the state of the various functions of the invention. A 
printer 130 is provided and illustrated pictorially on 
Figure 1 , for providing a digitalized printout of, for 
example, the signals generated by the photo-multi- 
plier tube 238. 

The photo-multiplier tube 238 receives the lu- 
minescence signal emitted from the cup-like sam- 
ple wells and generates an output signal, having a 
magnitude proportional to the intensity of the lu- 
minescence signal. The photo-multiplier output sig- 
nal is applied to an amplifier and the amplified 
signal is applied to a signal conditioner The signal 
conditioner may be of any desired type, depending 
upon the particular application and the particular 
types of displays required in such an application. 
For example, where a digitalized output record is 
provided by the printer 130, the output from the 
signal conditioner is fed into a sample/hold analog 
to digital converter to convert the output signal 
from the signal conditioner from an analog to a 
digital signal which is then applied to the signal 
processor and the printer 130 prints the corre- 



sponding digitalized signal for each luminescence 
detected. The signal conditioner may, if desired, 
include a means for deriving an analog signal hav- 
ing a magnitude proportional to the square root of 

5 the magnitude of the signal from the amplifier In 
some applications, this is desired to expand the 
magnitude of the signal from comparatively low 
intensity luminescence signals and correspondingly 
compress the magnitude for high intensity lumines- 

10 cence signals. Suitable controls, if desired, may be 
included in the analog to digital converter to square 
the signals obtained, and thereby put such signals 
into a linear relationship. 

From the above, it can be seen that there has 

75 been provided an improved luminescence detec- 
tion and measurement arrangement which provides 
for the rapid and accurate measurements of the 
luminescence emitted from a plurality of 
luminesence emitting samples. 

20 

Claims 

1. A luminescence measurement arrangement 
comprising 

25 

a case means (1 2) 

luminescence detecting means (220), 

sample carrying means (50,52) adapted to 
30 be located within said case means and ar- 

ranged to carry a plurality of samples, 

mask means (170) arranged between said 
sample carrying means (50,52) and said lu- 
35 minescence detecting means (220), said mask 
means including at least one luminescence 
transmitting aperture (226), 

characterised in that said mask means 
40 (170) and said sample carrying means (50,52) 

are arranged to be relatively movable in first 
directions towards and away from each other 
and said mask means (170) and said sample 
carrying means (50,52) are movable together 
45 in second directions, wherein said second di- 

rections are different to said first directions. 

2. A luminescence measurement arrangement ac- 
cording to Claim 1 in which the sample carry- 
so ing means comprises tray means (52) having a 

plurality of cup-like sample wells (54). 

3. A luminescence measurement arrangement ac- 
cording to Claim 2 wherein: 

55 

the cross sectional area of each of said 
mask apertures in said mask plate means 
(170) substantially corresponds to the cross 
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sectional area of each of the open ends of said 
cup-like sample wells (54). 

4. A luminescence measurement arrangement ac- 
cording to Claim 1 , 2 or 3 in which the sample 
carrying means (50,52) and the mask means 
(170) are relatively movable in said first direc- 
tions • between at least one first position in 
which at least one sample is aligned with at 
least one aperture (226) and a second position 
in which the sample carrying means (50,52) is 
spaced from the mask means (170). 

5. A luminescence measurement arrangement ac- 
cording to Claim 4, wherein: 

said sample carrying means (50.52) and 
said mask means (170) are movable together 
for said sample carrying means and said mask 
means in said first position thereof in said 
second directions, to a plurality of measuring 
positions with respect to the luminescence de- 
tection means, whereby the plurality of sam- 
ples are sequentially positioned with respect to 
the luminescence detection means (220), to 
provide the sequential and selective detection 
and measurement of the luminescence emitted 
from the samples. 

6. A luminescence measurement arrangement ac- 
cording to Claim 5, wherein: 

said second directions are in a plane sub- 
stantially perpendicular to said first direction. 

7. A luminescence measurement arrangement ac- 
cording to any of Claims 1 to 6 wherein motion 
producing means (56) are provided for rela- 
tively moving said sample carrying means 
(50,52) and said mask means (170). 

8- A luminescence measurement arrangement ac- 
cording to an of Claims 1 to 7 wherein said 
mask means (170) comprises a wall (16,48) 
separating a first chamber (28) for said sample 
carrying means and a second chamber (34) for 
said luminescence detecting means (220). 

9. A luminescence measurement arrangement ac- 
cording to any preceding claim, wherein said 
case means (12) has walls defining a cavity, 
and said arrangement comprising: 

tray holder means (50) movably mounted 
in said case means (12) and having a load 
position extending external said case means 
(12) and movable to a plurality of internal posi- 
tions in said case mean (12), said tray holder 



means (50) for receiving a tray (52) having a 
plurality of cup-like sample wells (54) in a 
predetermined spaced array; 

s motion producing means (56) mounted on 

said case means (12) and operatively con- 
nected to said tray holder means (50) for se- 
lectively moving said tray holder means (50) 
between said load position to said plurality of 

w internal positions, whereby the plurality of cup- 
like samples wells (54) are positioned in a 
predetermined sequence in predetermined po- 
sitions in said case means (12); 

is said luminescence detection means (220) 

being mounted on said case means (12) in 
luminescence receiving relationship to the plu- 
rality of cup-like sample wells (54) for detect- 
ing the luminescence emitted from one of the 

20 plurality of cup-like sample wells (54) in each 

of said plurality of internal positions thereof, 
and generating an output signal having a mag- 
nitude proportional to the intensity of the de- 
tected luminescence; and said arrangement 

25 comprising: 

display means (228) for receiving said out- 
put signal from said luminescence detection 
means (220) and providing a detectible display 
proportional to said output signal in regions 

30 external said case means (1 2). 

10. A luminescence measurement arrangement ac- 
cording to any of Claims 1 to 9 wherein; 

the case means, has first walls (14) com- 
35 prising a top wall portion (16), opposed side 

wall portions (18.20), a front wall portion (22), 
and a back wall portion (24), said first walls 
(14) defining a base chamber (28), and second 
walls (32) defining an upper chamber (34), said 
40 upper chamber (34) separated from said base 

chamber by said top wall portion (16) of said 
first walls (14); 

said top wail portion (16) of said first waits 
(14) having an upper surface in said upper 
45 chamber (34). and a lower surface in said base 

chamber (28), and said top wall portion (16) 
having edge walls defining an aperture thereth- 
rough, providing communication between said 
base chamber (28) and said upper chamber 
so (34); 

said front wall portion (22) of said first 
walls having edges (42) defining a tray holder 
receiving aperture (46) therethrough, providing 
communication between said base chamber 
55 (28) and regions external thereof; 

tray holder means (50) movably mounted 
in said base chamber (28) and having a load 
position extending through said tray receiving 

10 
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aperture (46) in regions externa! said base 
chamber (28) and movable to a plurality of 
internal positions in said base chamber (28), 
said tray holder means (50) for receiving a tray 
(52) having a plurality of cup-like sample wells 
(54) in a predetermined spaced array; 

motion producing means (56) mounted on 
said top wall portion (16) and operatively con- 
nected to said tray holder means (50) for se- 
lectively moving said tray holder means (50) 
between said load position to said plurality of 
internal positions, whereby the plurality of cup- 
like sample wells (54) are positioned in a pre- 
determined sequence in an aligned condition 
with said aperture (226) in said top wall portion 
(16); 

luminescence detection means (220) 
mounted on said top wall portion (16) for de- 
tecting the luminescence emitted from one of 
the plurality of cup-like sample wells (54) in an 
aligned condition with said aperture (226) in 
said top wall portion (16) for said tray holder 
means (50) in each of said plurality of internal 
positions thereof, and generating an output sig- 
nal having a magnitude proportional to the 
intensity of the detected luminescence; 

display means (228) for receiving said out- 
put signal from said luminescence detection 
means and providing a detectible display pro- 
portional to said output signal in regions exter- 
nal said case means (12). 

11. A luminescence measurement arrangement ac- 
cording to any of Claims 6 to 10, comprising: 

drive means in the form of a first drive 
means (58) for moving said tray holder (50) in 
first directions of said mutually perpendicular 
directions, and a second drive means (60) for 
moving said tray holder means (50) in said 
directions of said mutually perpendicular direc- 
tions. 

12. A luminescence measurement arrangement ac- 
cording to Claim 11, wherein: 

at least one of said first drive means (58) 
and said second drive means (60) comprises a 
Geneva drive means. 

13. A luminescence measurement arrangement ac- 
cording to Claim 11 or 1 2, wherein: 

said first drive means (58) and said sec- 
ond drive means (60) further comprise load 
position indicating means (260,264) for detect- 
ing said tray holder means (50) in said load 
position. 

Revendications 



1. Un appareil de mesure de luminescence com- 
prenant : 

une structure de boftier (1 2), 
des moyens de detection de luminescence 
5 (220), 

des moyens de support d'echantillons (50, 
52) congus pour §tre Iog6s a Hnterieur de la 
structure de boftier et pour porter un ensemble 
d'echantillons, 

/o une structure de masque (170) disposee 

entre les moyens de support d'echantillons 
(50, 52) et les moyens de detection de lumi- 
nescence (220), cette structure de masque 
comprenant au moins une ouverture de tran- 

15 smission de luminescence (226), 

caracterise en ce que la structure de mas- 
que (170) et les moyens de support d'dchantil- 
lons (50, 52) sont congus pour pouvoir etre 
de'places mutuellement dans des premieres di- ; 

20 rections, correspondant a un rapprochement et 

un Sloignement mutuels, et la structure de 
masque (170) et les moyens de support 
d'echanti lions (50, 52) peuvent etre de places 
ensemble dans des secondes directions, les 

25 secondes directions etant differentes des pre- 
mieres directions. 

Z Un appareil de mesure de luminescence selon 
la revendication 1 r dans lequel les moyens de 
30 support d'echantillons comprennent une struc- 
ture de plateau (52) comportant un ensemble 
de puits d'echantillons en forme de cuvettes 
(54). 

35 3. Un appareil de mesure de luminescence selon 

la revendication 2, dans lequel : 

Taire de section droite de chacune des 

ouvertures de masque dans la structure de 

plaque de masque (170) correspond pratique- 
40 ment a Paire de section droite de chacune des 

extremites ouvertes des puits d'echantillons en 

forme de cuvettes (54). 

4. Un appareil de mesure de luminescence selon 
45 la revendication 1, 2 ou 3, dans lequel les 

moyens de support d'echantillons (50, 52) et la 
structure de masque (170) peuvent etre depla- 
ces mutuellement dans les premieres direc- 
tions entre au moins une premiere position 
so dans laquelle au moins un echantillon est ali- 

gne avec au moins une ouverture (226), et une 
seconde position dans laquelle les moyens de 
support d'echantillons (50, 52) sont espaces 
par rapport a la structure de masque (170). 

55 

5. Un appareil de mesure de luminescence selon 
la revendication 4, dans lequel : 

les moyens de support d'echantillons (50, 
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52) et la structure de masque (170) peuvent 
§tre d^places ensemble, dans les secondes 
directions, pour que les moyens de support 
d'echantillons et [a structure de masque se 
trouvant dans leur premiere position soient s 
amenes a un ensemble de positions de mesu- 
re par rapport aux moyens de detection de 
luminescence, grace a quoi ('ensemble 
- d'echantillons sont sequentiellement position- 
nes par rapport aux moyens de detection de w 
luminescence (220), pour permettre la detec- 
tion et la mesure selectives et sequentielles de 
la luminescence qui est emise par les echantil- 
lons. 

?5 

6. Un appareil de mesure de luminescence selon 
la revendication 5, dans leque! : 

les secondes directions sont contenues 
dans un plan qui est pratiquement perpend i- 
culaire a la premiere direction. 20 

7. Un appareil de mesure de luminescence selon 
Tune quelconque des revendications 1 a 6, 
dans lequel des moyens produisant un mouve- 
ment (56) sont incorpores pour de placer mu- 25 
tuellement les moyens de support d'echantil- , 
Ions (50, 52) et la structure de masque (170). 

8. Un appareil de mesure de luminescence selon 
Tune quelconque des revendications 1 a 7, 30 
dans lequel la structure de masque (170) com- 
prend une paroi (16, 48) qui separe une pre- 
miere chambre (28) pour les moyens de sup- 
port d'echantillons, et une seconde chambre 

(34) pour les moyens de detection de lumines- 35 
cence (220). 

9. Un appareil de mesure de luminescence selon 
Tune quelconque des revendications preceden- 

tes, dans lequel la structure de boitier (12) 40 
comporte des parois definissant une cavite, et 
cet appareil comprend : 

des moyens de support de plateau (50) 
qui sont montes de fagon mobile a Pinterieur 
de la structure de boitier (12), comportant une 45 
position de chargement qui est situee a Pexte- 
rieur de la structure de bo?tier (12), et pouvant 
etre deplaces vers un ensemble de positions 
interieures dans la structure de boitier (12), 
ces moyens de support de plateau (50) etant so 
destines a recevoir un plateau (52) qui com- 
porte un ensemble de puits d'echantillons en 
forme de cuvettes (54) disposes selon un re- 
seau espace predetermine; 

des moyens produisant un mouvement 55 
(56) qui sont montes dans la structure de boT- 
tier (12) et qui sont relies fonctionnellement 
aux moyens de support de plateau (50), pour 



d£placer selectivement les moyens de support 
de plateau (50) entre la position de charge- 
ment et ('ensemble de positions interieures, 
grace a quoi Pensemble de puits d'echantillons 
en forme de- cuvettes (54) sont positionn^s 
selon une sequence predetermined dans des 
positions predetermines dans la structure de 
boitier (12); 

les moyens de detection de luminescence 
(220) etant montes sur la structure de boTtier 
(12) de fagon a pouvoir recevoir la lumines- 
cence qui provient de Pensemble de puits 
d'echantillons en forme de cuvettes (54), pour 
detecter la luminescence emise par Pun des 
puits de Pensemble de puits d'echantillons en 
forme de cuvettes (54), dans chaque position 
de Pensemble de positions interieures de ces 
puits, et pour generer un signal de sortie dont 
le niveau est proportionnel a Pintensite de la 
luminescence detectee; et cet appareil com- 
prenant : 

des moyens de visualisation (228) qui sont 
destines a recevoir le signal de sortie qui 
provient des moyens de detection de lumines- 
cence (220), et a produire une indication vi- 
suelle detectable qui est proportion nelle au 
signal de sortie, dans un emplacement situe a 
Pexterieur de la structure de boitier (12). 

10. Un appareil de mesure de luminescence selon 
I'une quelconque des revendications 1 a 9, 
dans lequel : 

la structure de boftier comporte des pre- 
mieres parois (14) comprenant une partie de 
paroi superieure (16), des parties de parois 
laterales opposees (18, 20), une partie de paroi 
avant (22) et une partie de paroi arriere (24), 
ces premieres parois (14) definissant une 
chambre de base (28), et des secondes parois 
(32) definissant une chambre superieure (34), 
cette chambre superieure (34) etant separee 
de la chambre de base par la partie de paroi 
superieure (16) des premieres parois (14); 

la partie de paroi superieure (16) des pre- 
mieres parois (14) ayant une surface superieu- 
re dans la chambre superieure (34), et une 
surface inferieure dans la chambre de base 
(28), et la partie de paroi superieure (16) ayant 
des parois de bord qui definissent a travers 
cette paroi une ouverture qui etablit une com- 
munication entre la chambre de base (28) et la 
chambre superieure (34); 

la partie de paroi avant (22) des premieres 
parois comportant des bords (42) qui definis- 
sent a travers cette partie de paroi une ouver- 
ture de reception de support de plateau (46), 
faisant communiquer la chambre de base (28) 
et des regions exterieures a cel!e-ci; 
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des moyens de support de plateau (50) 
sont montes de fagon mobile dans la chambre 
de base (28). et ils comportent une position de 
chargement qui s'etend a travers I'ouverture 
de reception de plateau (46) jusque dans des 5 
regions exterieures a la chambre de base (28), 
et ils peuvent etre amenes a un ensemble de 
positions interieures dans la chambre de base 
(28), ces moyens de support de plateau (50) 
etant destines a recevoir un plateau (52) qui ro 
comporte un ensemble de puits d'echantillons 
en forme de cuvettes (54), disposes en un 
reseau espace predetermine; 

des moyens produisant un mouvement 
(56) sont montes sur la partie de paroi supe- 75 
rieure (16), et ils sont relies fonctionnellement 
aux moyens de support de plateau (50), pour 
depiacer selectivement les moyens de support 
de plateau (50) entre la position de charge- 
ment et ('ensemble de positions interieures, 20 
grace a quoi ('ensemble de puits d'echantillons 
en forme de cuvettes (54) sont positionnes 
selon une sequence predeterminee dans une 
condition d'alignement avec Couverture (226) 
dans la partie de paroi superieure (1 6); 2s 

des moyens de detection de luminescence 
(220) sont montes dans la partie de paroi su- 
perieure (16), pour detecter la luminescence 
qui est emise par I'un des puits de I'ensemble 
de puits d'echantillons en forme de cuvettes 30 
(54), se trouvant dans une condition d'aligne- 
ment avec I'ouverture (226) dans la partie de 
paroi superieure (16), pour chacune des posi- 
tions de I'ensemble de positions interieures 
des moyens de support de plateau (54), et 35 
pour generer un signal de sortie ayant un 
niveau proportionnel a I'intensite de la lumines- 
cence detectee; 

des moyens de visualisation (228) sont 
destines a recevoir le signal de sortie qui aq 
provient des moyens de detection de lumines- 
cence, et a presenter une indication visuelle 
detectable proportionnelle au signal de sortie, 
dans des emplacements situes a I'exterieur de 
la structure de boltier (12). 45 

11. Un appareil de mesure de luminescence selon 
Tune quelconque des revendications 6 a 10, 
comprenant : 

des moyens d'entraTnement se presentant so 
sous la forme de premiers moyens d'entraTne- 
ment (58) destines a depiacer les moyens de 
support de plateau (50) dans les premieres 
directions parmi les directions muluellement 
perpendiculaires, et de seconds moyens d'en- 55 
traTnement (60), destines a depiacer les 
moyens de support de plateau (50) dans les 
secondes directions parmi les directions mu- 



tuellement perpendiculaires. 

12. Un appareil de mesure de luminescence selon 
la revendication 1 1 , dans lequel : 

les premiers moyens d'entraTnement (58) 
ou les seconds moyens d'entraTnement (60), 
ou les deux, comprennent des moyens d'en- 
traTnement a croix de Malte. 

13. Un appareil de mesure de luminescence selon 
la revendication 11 ou 12, dans lequel : 

les premiers moyens d'entraTnement (58) 
et les seconds moyens d'entraTnement (60) 
comprennent en outre des moyens dedication 
de position de chargement (260, 264), qui sont 
destines a detecter la presence des moyens 
de support de plateau (50) dans la position de 
chargement. 

Patentanspruche 

1. Lumineszenzmeflanordnung mit 

einer Gehauseeinrichtung (12), 
einem Lumineszenzdetektor (220), 
einer Probekorpertrageinrichtung (50, 52), 
die in der Gehauseeinrichtung aufnehmbar und 
zum Tragen einer Mehrzaht von Probekorpern 
geeignet ist, und 

einer zwischen der Probekorpertrageinrich- 
tung (50, 52) und dem Lumineszenzdetektor 
(220) angeordneten Maskeneinrichtung (170), 
die mindestens eine Ausnehmung (226) filr 
den Durchtritt von Lumineszenzstrahlung be- 
sitzt, 

dadurch gekennzeichnet, daB die Masken- 
einrichtung (170) und die Probekorpertragein- 
richtung (50, 52) so angeordnet sind, daB sie in 
ersten Richtungen zueinander hin und vonein- 
ander weg ralativbewegbar sind und daB die 
Maskeneinrichtung (170) und die Probekorper- 
trageinrichtung (50, 52) gemeinsam in zweiten 
Richtungen bewegbar sind, die sich von den 
ersten Richtungen unterscheiden. 

2. Lumineszenzmeflanordnung nach Anspruch 1, 
in der die Probekorpertrageinrichtung Schalen- 
mittel (52) umfafit, die eine Mehrzahl von napf- 
artigen Aufnahmen (54) fur Probekorper ha- 
ben. 

3. Lumineszenzmeflanordnung nach Anspruch 2, 
dadurch gekennzeichnet, daB die Querschnitt- 
flache jeder der Maskenausnehmungen in den 
Maskenplattenmitteln (170) der Querschnittsfla- 
che am offenen Ende jeder der napfartigen 
Aufnahmen (54) fur Probekorper entspricht. 

4. Lumineszenzmeflanordnung nach Anspruch 1, 
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2 oder 3, in der die Probekorpertrageinrichtung 
(50. 52) und die Maskeneinrichtung (170) in 
der ersten Richtung relativ zueinander zwi- 
schen mindestens einer ersten Stellung, in der 
mindestens ein Probekorper mit mindestens 
einer Ausnehmung (226) korrespondiert, und 
einer zweiten Stellung bewegbar sind, in der 
die Probekorpertrageinrichtung (50, 52) im Ab- 
stand von der Maskeneinrichtung (170) ange- 
ordnet ist 

5. LumineszenzmeBanordnung nach Anspruch 4, 
dadurch gekennzeichnet, daB 

die Probekorpertrageinrichtung (50, 52) 
und die Maskeneinrichtung (1 70) in ihrer ersten 
Stellung gemeinsam in den zweiten Richtun- 
gen in eine Mehrzahl von MeBstellungen relativ 
zu dem Lumineszenzdetektor bewegbar sind, 
so daB die Probekorper relativ zu dem Lumi- 
neszenzdetektor (220) nacheinander so positio- 
niert werden, dafl die von den Probekorpern 
emittierte Lumineszenzstrahlung sequentiell 
und selektiv erfai3t und gemessen wird. 

6. Lumineszenzmei3anordnung nach Anspruch 5, 
dadurch gekennzeichnet, daB 

die zweiten Richtungen in einer zu der 
ersten Richtung im wesentiichen rechtwinkli- 
gen Ebene liegen. 

7. LumineszenzmeBanordnung nach einem der 
Anspruche 1 bis 6, dadurch gekennzeichnet, 
daB eine Bewegungserzeugungseinrichtung 
(56) zum Relativbewegen der Probekorpertra- 
geinrichtung (50, 52) und der Maskeneinrich- 
tung (170) vorgesehen sind. 

8. LumineszenzmeBanordnung nach einem der 
Anspruche 1 bis 7, dadurch gekennzeichnet, 
daB die Maskeneinrichtung (170) eine Wand 
(16, 48) besitzt, die eine erste Kammer (28) fur 
die Probekorpertrageinrichtung und eine zwei- 
te Kammer (34) fiir den Lumineszenzdetektor 
(220) voneinander trennt. 

9. LumineszenzmeBanordnung nach einem der 
vorhergehenden Anspruche, dadurch gekenn- 
zeichnet, dafl die Gehauseeinrichtung (12) ei- 
nen Hohlraum begrenzende Wande besitzt und 
daB die Anordnung umfaflt: 

eine in der Gehauseeinrichtung (12) gela- 
gerte Schalenhalterung (50), die sich in einer 
Beladestellung auBerhalb der Gehauseeinrich- 
tung (12) erstreckt und die in eine Mehrzahl 
von Innenstellungen in der Gehauseeinrichtung 
(12) bewegbar ist und die zur Aufnahme einer 
Schale (52) dient, die eine Mehrzahl von in 
Abstanden voneinander angordneten napfarti- 



gen Aufnahmen (54) fiir Probekorper in einer 
vorherbestimmten Anordnung aufweist; 

eine auf der Gehauseeinrichtung (12) mon- 
tierte Bewegungserzeugungseinrichtung (56), 
s die mit der Schalenhalterung (50) wirkungsver- 

bunden ist und zum wahlweisen Bewegen der 
Schalenhalterung (50) zwischen der Belade- 
stellung in die Mehrzahl von Innenstellungen 
dient, so daB die Mehrzahl von napfartigen 
10 Aufnahmen (54) fur Probekorper in einer vor- 

herbestimmten Reihenfolge in vorherbestimm- 
te Stellungen in der Gehauseeinrichtung (12) 
bewegt werden; 

wobei der Lumineszenzdetektor (220) auf 
75 der Gehauseeinrichtung (12) so montiert ist, 

daB er in den Innenstellungen der Schalenhal- 
terung von je einer der napfartigen Aufnahmen 
(54) fur Probekorper emittierte Lumineszenz- 
strahlung erfassen und ein Ausgangssignal er- 
20 zeugen kann, dessen GroBe der Intensitat der 

erfaBten Lumineszenzstrahlung proportional ist, 
und daB die Anordnung umfaBt: 

eine Sichtanzeigeeinrichtung (228) zum 
Empfang des Ausgangssignals von dem Lumi- 
25 neszenzdetektor (220) und zum Erzeugen ei- 

ner dem Ausgangssignal proportionalen, aus 
Bereichen auswarts der Gehauseeinrichtung 
(12) erkennbaren Sichtanzeige. 

30 10. LumineszenzmeBanordnung nach einem der 
Anspruche 1 bis 9, dadurch gekennzeichnet, 
daB die Gehauseeinrichtung erste Wande (14) 
besitzt, zu denen eine Decke (16), einander 
gegenOberliegende Seitenwande (18, 20) eine 

35 Vorderwand (22) und eine Ruckwand (24) ge- 

horen und die eine untere Kammer (28) be- 
grenzen, ferner zweite Wande (32), die eine 
obere Kammer (34) begrenzen. die durch die 
Decke (16) der ersten Wande von der unteren 

40 Kammer getrennt ist; 

wobei die Decke (16) der ersten Wande 
(14) in der oberen Kammer (34) eine obere 
Flache und in der unteren Kammer (28) eine 
untere Flache besitzt und die Decke (16) 

45 Randwande besitzt, die eine die Decke durch- 

setzende Ausnehmung begrenzen, durch die 
hindurch die untere Kammer (28) und die obe- 
re Kammer (34) miteinander in Verbindung ste- 
hen, 

so wobei die zu den ersten Wanden gehoren- 

de Vorderwand (22) Rander (42) besitzt, die 
eine die Vorderwand durchsetzende zur Auf- 
nahme der Schalenhalterung dienende Aus- 
nehmung (46) begrenzen, durch die hindurch 

55 die untere Kammer (22) mit auBerhalb dersel- 

ben gelegenen Bereichen in Verbindung stent, 
in der unteren Kammer (28) eine Schalen- 
halterung (50) gelagert ist, die sich in einer 

14 
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Beladestellung durch die Ausnehmung (46) zur 
Aufnahme von Schalen hindurch in auflerhalb 
der unteren Kammer (28) gelegene Bereiche 
erstreckt und die in eine Mehrzahl von Innen- 
stellungen in der unteren Kammer (28) beweg- 5 
bar ist. wobei die Schaienhalterung (50) zur 
Aufnahme einer Schale (52) eine Mehrzahl von 
in Abstanden voneinander angeordneten, napf- 
artigen Aufnahmen (54) fur Probekorper in ei- 
ner vorherbestimmten Anordnung besitzt; jo 

ferner eine auf der Decke (16) montierte 
Bewegungserzeugungseinrichtung (56), die mit 
der Schaienhalterung (50) wirkungsverbunden 
ist und dazu dient, die Schaienhalterung (50) 
wahlweise zwischen der Beladestellung und is 
der Mehrzahl von Innenstellungen so zu bewe- 
gen, dafi die napfartigen Aufnahmen (54) fOr 
Probekorper in einer vorherbestimmten Rei- 
henfolge in Stellungen bewegt werden, in de- 
nen sie mit der Ausnehmung (226) in der Dek- 20 
ke (16) korrespondieren, 

einen auf der Decke (16) montierten Lumi- 
neszenzdetektor (220) zum Erfassen der Lumi- 
neszenzstrahlung, die in jeder der Innenstellun- 
gen der Schaienhalterung von der mit der Aus- 25 
nehmung (226) in der Decke (16) korrespon- 
dierenden napfartigen Aufnahme (54) fur Pro- 
bekorper emittiert wird, und zum Erzeugen ei- 
nes Ausgangssignals, dessen Grofle der Inten- 
sity der erfaflten Lumineszenzstrahlung pro- 30 
portional ist; 

eine Sichtanzeigeeinrichtung (228) zum 
Empfang des Ausgangssignals von dem Lumi- 
neszenzdetektor und zum Erzeugen einer aus 
Bereichen auswarts der Gehauseeinrichtung 35 
(12) erkennbaren Sichtanzeige, die dem Aus- 
gangssignal proportional ist. 



zweite Antriebseinrichtung ferner zum Anzei- 
gen der Beladestellung eine Einrichtung (260, 
265, 264) besitzen, die anzeigt, ob sich die 
Schaienhalterung (50) in der Beladestellung 
befindet. 



11. LumineszenzmejSanordnung nach einem der 

Anspruche 6 bis 10 mit 40 

einer Antriebseinrichtung, die eine erste 
Antriebseinrichtung (58) zum Bewegen des 
Schalenhalters (50) in ersten Richtungen, die 
zu den zueinander rechtwinkligen Richtungen 
gehoren, und einer zweiten Antriebseinrichtung 45 
(60) zum Bewegen der Schaienhalterung (50) 
in den genannten Richtungen der zueinander 
rechtwinkligen Richtungen umfaJ3t. 



12. LumineszenzmejSanordnung nach Anspruch 11, so 
dadurch gekennzeichnet, da£ 

von der ersten Antriebseinrichtung (58) 
und der zweiten Antriebseinrichtung (60) min- 
destens eine ein Malteserkreuzgetriebe besitzt. 

55 

13. LumineszenzmeOanordnung nach Anspruch 11 
Oder 1 2, dadurch gekennzeichnet, da/i 

die erste Antriebseinrichtung (58) und die 
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FIG. 9 
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